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REPAl R STANADYNE FUEL | NJECTI ON PUMPS

LEARN NG GBJECTI VES

1. Termnal Learning (pjective: @Gven a representati ve S anadyne fuel
injection punp, the required common and special tools, test equi pnent, repair
parts, shop supplies, TM00038G 35, TM 9-2815-237-34, TM 068588 068590 34,

S anadyne Service Publication No. 99009, and Hartridge 2500 (perati ng,
Servicing, and Spares Manual , per infornati on contai ned in the references,
repair the fuel injection punp. (8.2.5)

2. Enabling Learni ng (b ecti ves:

a. dven a Sanadyne DB2 fuel injection punp, the required cormon and
special tools, test equipnent, repair parts, shop supplies, TM9-2815-237-34,
S anadyne Service Publication No. 99009, and Hartridge 2500 (perati ng,
Servicing, and Spares Manual , per infornation contained in the references:

(1) disassenble the fuel injection punp, (8.2 5a)

(2) inspect the disassenbl ed conponents for serviceability,
(8.2.5b)

(3) repair or replace the unserviceabl e conponents, (8.2.5c)
(4) assenble the fuel injection punp, and (8. 2.5d)
(5 calibrate the fuel injection punp. (8.2.5e)
b. GQven a Sanadyne DOMFC fuel injection punp, the required comnmon and
special tools, test equi pment, shop supplies, and TM 00038G 35, per

information contained in the reference, repair the advance timng unit for
that punp. (8.2.5f)



c. Gdven a Sanadyne DBMFC fuel injection punp, the required cormon and
special tools, test equipnent, shop supplies, and TM 06858H 068590 34, per
information contained in the reference, repair the advance timng unit for
that punp. (8.2.5Q)

QUJILI NE

1. RNCTTON DES GN GHARACTER STI C AND PRIND PLES F GPERATI ON G THE D2
| NJECTI ON PUMP

a. The Sanadyne DB is a rotary distributor type punp wth a single
punpi ng el enent that supplies all eight engine cylinders. The actual punpi ng
function is carried out in a single barrel which houses two opposi ng
plungers. These plungers are pushed together by a | obed camring. The force
of this action pressurizes the fuel. S nce the nunber of |obes on the cam
ring equal s the nunber of cylinders in the engine, each thrust of the plunger
by a camlobe results in the distribution of a pul se of fuel to one
particul ar cylinder.

b. Functions. The injection punp controls delivery of fuel to the
engine in four inportant ways.

(1) Amount. It accurately neters the fuel according to engi ne power
requi renent s.

(2) Pressure. It pressurizes the fuel to the | evel needed to open
t he nozzl es.

(3) DOstribution. It distributes the fuel to the nozzles in the
firing order of the cylinders.

(4 Timng. It controls the tine of injection.

c. Howof Fuel Through the Fuel Injection Punp

(1) Fuel is drann into the punp inlet by the vane type transfer
punp. Fomthe transfer punp, the fuel is routed in three different
directi ons.

(a) Sone fuel goes to the autonatic advance nechani sm

(b)  Sone fuel goes through a vent wre assenbly to the
housi ng cover area and out the return fitting to the fuel tank.

(c) Most of the fuel is sent to the netering val ve.
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(2) The netering valve operates in two ways: by the throttle |ever,
when the vehicle is operating at internedi ate speeds and by the governor
I i nkage, when the vehicle is at mni numand naxi numengi ne speeds.

(3) The netering val ve allows a neasured anount of fuel to pass into
the center of the hydraulic head where the distributor rotor is turning.

(4) Fuel goes to the center of the rotor, which has two inl et
passages at one end and an outl et passage at the other end.

(5 As therotor turns, the inlet passages |ine up wth ports in the
hydraul i c head. Wen this occurs, the fuel is forced into the punpi ng
chanter .

(6) The punpi ng chanber consists of two sets of rollers, shoes, and
plungers, which rotate inside a camring. The camring has eight |obes on
the inside, one for each engi ne cylinder.

(a) The force of the fuel comng into the punping chanber,
together wth the centrifugal force generated by the rotor, noves the
plungers apart. The plungers nove outward a distance which is directly
proportional to the volune of fuel passing the netering val ve.

(b) As the rotor turns, the rollers contact the peaks of the
camring | obes, pushing the plungers together. It is this action which
pressurizes the fuel to the degree required to open the nozzl es.

(7) The fuel, which is nowat injection pressure, is forced back
al ong the center passage of the rotor and into the di scharge port.

(8) The fuel is punped out of the rotor when the di scharge port of
the rotor lines up wth one of the discharge outlets in the hydraulic head.
As the rotor turns, its single port discharges a pul se of fuel into each of
the eight hydraulic head outlets in sequence. Each discharge fittingis
connected to a nozzle by a high pressure line. The fuel is punped through
the discharge fitting, through the high pressure lines, and into the nozzl e
in the engi ne cylinder head.

(9) Fuel enters the nozzle at a rate and anount that varies wth the
demands of the engine. Wen the engine fuel demand is |ow such as at idle,
the fuel pulses are snaller and farther apart than when the engine i s running
at wde-open-throttle. At wde-open-throttle, larger amounts of fuel, spaced
closely together, force the nozzles to open nore often and to stay open
| onger to neet the needs of a high speed engine.

d. Gonponents and Functions




(1) Vent Wre Assenbly. The vent wre assenbly control s the anount
of fuel that is returned to the fuel tank fromthe injection punp, and is
located in a short passageway behind the netering val ve bore.

(a) Excess fuel comng fromthe transfer punp flows past the
vent wre, taking any air which has entered the transfer punp along wthit.
After the fuel passes by the vent assenbly, it enters the governor
conpartnent. Fomhere, excess fuel |eaves the punp through the returnline.

(b) The amount of fuel that enters the returnlineis
controlled by the size of the wre in the assenbly. |If the anount of return
fuel does not neet specification requirenents, the existing vent wre can be
exchanged for one of a different size.

(2) Delivery valve. Adelivery valve, located in the center of the
distributor rotor, hel ps the nozzle to reseat rapidy and prevents fuel which
is not atomzed fromdribbling into the preconbusti on chanber. Pressurized
fuel comng fromthe punpi ng chanber forces the delivery val ve pl unger
slightly out of its bore. Fuel goes past the plunger and out the di scharge
port. Wen fuel pressure drops, the delivery val ve plunger i mediately
reseats, causing a rapid drop in injection |ine pressure.

(3) Advance nechani sns. There are three nechani sns on the S anadyne
CB2 fuel injection punp which serve to advance injection timng: the
aut onat i ¢ advance system the nechanical |ight |oad advance, and the housi ng
pressure col d advance (HPCA) sol enoi d.

(a) The autonatic advance nechani smadvances and retards the
start of fuel delivery. This nechanismstarts working during hi gh speed
driving to ensure that the fuel pulse arrives at the cylinder intine for the
conpressi on stroke, just before the piston reaches top dead center. This is
when conpression is at its highest point. If it were not for the advance
nechani sm the fuel wouldn't arrive at the cylinder before the piston had
already started downward on the power stroke. Thus, the autonatic advance
nechani smai ds in snoot h engi ne perf or nance.

1 The nechani smconsists of a power piston, a servo val ve,
a servo spring, a servo piston, and a camadvance pi n.

2 The camadvance pin |inks the advance nechanismto the
camring. This pinis connected to the advance nechanismat its | ower end
and to the camring at its upper end. In this way, when the advance piston
shifts position, the camring al so shifts position because of the |inkage
provided by the campin. This novenent, or rotation of the camring, results
in the advance of fuel delivery.



3 The action of the power and servo pistons i s dependent
upon fuel pressure fromtwo sources: the housing pressure behind the servo
piston and the transfer pressure behind the power piston. Wen the vehicle
is cranking, the fuel behind the servo piston is at housing pressure, and the
power piston is seated against the housing. As the vehicle speed increases,
the transfer pressure rises as a result of increasing punp speed. Wen this
happens, the transfer punp sends fuel to a chanber behi nd the power pi ston.

4 Wen transfer pressure behind the power piston exceeds
housi ng pressure, the force of this accunul ating fuel overcones the
resi stance of the servo piston and spring, and the power piston shifts
position. The power piston pushes the camadvance pin and rotates the cam
ring inthe direction opposite to the rotation of the distributor rotor and
the rollers, shoes, and plungers. Because of this rotation, the rollers
contact the camlobes earlier and injection timng is advanced. Wen the
transfer pressure drops, the timing wll be retarded because the camring
wll rotate in the other direction.

(b) The light | oad advance nechani sm provi des advance when t he
engine is operating at |ow speed or at light |oad, when the transfer pressure
is too lowto nove the advance pi ston.

1 The light |oad advance consists of an external face cam
and rocker lever assenbly. At the top of the punp, this assenbly is
connected to the throttle shaft. A the |ower end, the rocker |ever contacts
the protruding end of the servo advance pl unger.

2 The throttle shaft noves the face camand | ever
assenbl y, which in turn nove the servo plunger toward the campin. This
action changes the reference point of the servo spring. At a predeternm ned
angl e, the surface of the face cambecones a flat plane, so that further
throttl e novenent does not affect the servo plunger and the spring reference
poi nt becones fi xed.

3 Ater this point, advance action is regul ated by
transfer punp pressure, as was discussed earlier.

(c) The housing pressure col d advance (HPCA) sol enoid is one
of the three sol enoi ds which affect the operation of the injection punp. The
HPCA sol enoi d nakes it easier to start the vehicle in cold weat her by
reduci ng the housi ng pressure in the advance nechani sm

1 The HPCA solenoid is located at the return fitting,
under the punp housi ng cover.



2 The HPCA solenoid is activated by the cool ant
tenperature swtch which is nounted on the engine. Wen cool ant tenperature
islow the solenoid is energized and the plunger is extended to lift the
check ball off its seat. Wth the check ball out of place, the housing
pressure is reduced to al nost zero. Wth practically no housing pressure to
overcone, the transfer punp pressure behind the power advance pi ston can
easi | y advance the camring.

(4 In addition to the housing pressure col d advance (HPCA
solenoid, there is a fuel shut-off solenoid | ocated inside the punp housi ng
cover that stops the engine by cutting off the fuel flow

(a) The fuel shut-off solenoid acts on the governor |inkage
hook to rotate the netering val ve.

(b) Wen the ignitionis turned off, the solenoid is de-
energi zed and the return spring pulls the solenoid armto the "G position.

(c) The novenent of the armto the "G+ position noves the
governor |inkage hook, rotating the netering valve to cut off fuel delivery.

(50 The mn-nax governor, |ocated under the governor cover naintains
idle speeds wth varying engine loads and al so limts the nmaxi numspeed of
t he engi ne.

(a) The nmain conponents of the governor are: the governor
wei ghts, the governor arm the lowid e spring, the idl e spring guide, the
nai n governor spring, the main governor spring guide, and the guide stud.

(b) The governor weights spin around wth the rotation of the
drive shaft. Their centrifugal force controls the netering val ve at nini num
and naxi num engi ne speeds.

(c) A id e speed, the governor weights exert very little
force, so the spring on the governor keeps the netering val ve al nost cl osed.

(d) A high engine rpm the force of the governor wei ghts
noves a pivot arm conpresses the spring, and rotates the netering val ve to
an al nost cl osed position.

(e) A internediate speeds, the vehicle operator directly
controls the netering val ve through the throttle. In this case, the force of
the governor weights and the mn-nax spring tension are bal anced, so neither
has the power to control the netering val ve.



(6) Pressure regulator. The pressure regul ator protects the
transfer punp frombei ng danaged as a result of excessive output pressure.
Pressure can becone excessive, either because of increased punp speeds or
because of restrictions in the fuel return line. The pressure regul ator
valve relieves this pressure when it reaches a preset limt.

(a) Wth the val ve cl osed under nornal operating conditions,
the val ve spring holds the piston forward, blocking the regulating slot in
the valve. hder this condition, the valve has no affect on the system

(b) As output pressure increases, the val ve opens. Hgh
pressure fuel pushing on the face of the val ve pi ston conpresses the spring.
If the pressure is high enough to overcone the force of the spring, the
piston wll be pushed back, uncovering the regulating slot in the val ve.
Fuel is allowed to flowback to the input side of the punp, relieving the
out put pressure.

(c) Aviscosity conpensating devi ce nai ntai ns the constant
pressure of fuel, regardless of variations in fuel viscosity. This deviceis
incorporated into the design of the pressure regul ator nechani sm

2. PROCEDURES REQU RED TO REPAI R THE STANADYNE DB2 FUEL | NDECTT AN PUMP

a. (deaning the Fuel Punp Before O sassenbl y

(1) Hnd the procedures for cleaning the punp before disassenbly in
TM 9-2815-237-34. Read the procedures conpl etely to becone famliar wth the
total task.

(2) Explainto the instructor the procedures for cleaning the punp.
Have instructor initial.

b. D sassenbly of the Fuel Punp

(1) Hnd the procedures for disassenbly in TM9-2815-237-34. Read
the procedures conpletely to becone famliar wth the total task.

(2) O sassenbl e the punp.
(a) Renove the governor cover.

(b) Renove the rocker arm
(c) Renove the face cam

(d) Renove the guide stud.
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M n-nax gover nor assenl y.

spring assenbly fromthe push rod.
idle spring fromthe gui de.

spring and washer fromthe rod.
throttle shaft.

governor armand | i nkage.

neteri ng val ve.

vent wre.

end- cap | ocking screw and end- cap.
di sassenbl e the regul at or assenbl y.
transfer punp bl ades and |i ner.
end-cap seal .

head | ocki ng screws and the | ocating screw
advance screw hol e pl ug.

servo advance pl unger.

si de hol e pl ug.

nechani cal |ight |oad advance spring and servo

power side advance pi ston hol e pl ug.
cam advance pin

advance pi st on.

hydraul i c head assenbl y.

thrust sleeve, weights and washer fromthe
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(aa) Renove the liner locating ring and rotor retainers.
(bb) Renove the snap ring.

(cc) Renove the weight retai ner.

(dd) Renove the camring.

(ee) Performroller-to-roller dinension check. Record reading

Have instructor initial.
(ff) Renove the rollers and shoes.
(gg) Renove the pl ungers.
(hh) Renove the | eaf spring.
(1i) Renove the delivery valve, stop, and spring.
(jj) Renove the drive shaft.
Have instructor initial.

c. Inspect the Fuel Punp Conponent s

(1) Hnd the procedures for inspection in TM9-2815-237-34.

(2) Explain and denonstrate to the instructor the procedures for
i nspecting the conponents.

Have instructor initial.

d. Assenbly of the Fuel Punp

(1) Hnd the procedures for assenbly in TM9-2815-237-34. Read the
procedures conpl etely to becone famliar wth the total task.

(2) Install the drive shaft.
(3) Assenble the rotor.

(a) Install the delivery valve, spring, and stop.
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(b) Install the punping pl ungers.
(c) Install the |eaf spring, shoes, and rollers.
(d) Adjust roller-to-roller dinension.
(e) Performthe centrality check.
Have instructor initial.

(4) Assenbl e the head.
(a) Install the head seal .
(b) Install the rotor assenbly into the hydraul i c head.
(c) Install the camring.
(d) Install flexible retaining ring on the wei ght retainer.
(e) Install the weight retainer.
(f) Install the snap ring.

Have instructor initial.

(g) Install the end-cap seal .
(h) Install the rotor retainers.
(i) Install the locating ring.

(5) Assenble the transfer punp.
(a) Install the punp |iner.
(b) Install the punp bl ades.

(6) Assenble the regul ator assenbly.
(a) Install the screen seal.
(b) Install the regulating piston, spring, and adjusting pl ug.

(c) (heck the pi ston novenent.
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(d) Install the regul ator.
(e) Install the screen filter.
Have instructor initial.
(f) Install the end-cap.
(7) Assenbl e the governor.
(a) Install the governor weights.
(b) Install the thrust washer.
(c) Install the thrust sleeve.
(8) Assenble the head into the punp housi ng.
(a) Install the hydraulic head. (Aine timng narks.)
(b) Install the head | ocking screws.
Have instructor initial.
(9) Install the head |l ocating screwinto the punp.
(10) Install the autonmatic advance assenbl y.
(a) Install the advance pi ston.
(b) Install the campin.
(c) Install the servo valve and spring.
(d) Install the advance hol e pl ugs.
(e) Install the servo advance pl unger.
(11) Install the vent wre into the head.
(12) Install the netering val ve into the head.
(13) Install the governor armto the punp housi ng.

(14) Install the throttle shaft into the punp housi ng.
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(15) Assenbl e the governor capsul e.
(a) Install the washer and spring to the rod.
(b) Install the bl ock.
(c) Install the governor capsul e to the punp.
(16) Install the guide stud into the punp.
Have instructor initial.
(17) Install the nylar washer, face cam and rocker arm
(18) Set the |inkage gap.

(a) Prior to neasuring and adjusting the |inkage gap, hold the
throttle lever in wde-open-throttle position and rotate the drive shaft in
the proper direction of rotation until a slight "click” is heard, as the toes
of the governor armengage slots in the thrust sleeve. The torque screw (if
used) shoul d be backed out .

(b) Wth the throttle lever held in the w de-open-throttle
position, use the |inkage go-no-go gauge to check the cl earance between the
rear of the shut-off shaft and the vertical tab on the |inkage hook.

(c) Adjustnent of this clearance is nade by using the |inkage
wench to change the effective length of the |inkage hook. Loosen the
adj usting screw and slide the |inkage to naxi numopen | ength. Insert the
snal | armof the |inkage go-no-go gauge between the vertical tab and shut-of f
shaft, and slide |inkage hook together fromthe rear until face of tab is
flush agai nst the gauge. Tighten adjusting screw

(d) Check the adjustnment and reset if required.
(19) Install the governor cover.
(20) Torque the transfer punp end-cap.
(21) Adjust the throttle |ever.
Have instructor initial.
4. CALIBRATE THE HEH. PUWP. S nce you have al ready had a period of

instruction on the operation of the 2500 test stand, you shoul d have no
probl emcalibrating the DB2 injection punp by followng the calibration
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procedures contai ned in your student handout. However, there will be an
instructor present at all tines while you calibrate the punp. Followthe
procedures very careful ly.

a. Munt DB Fuel Injector Punp to Test Sand

(1) Hndthe diagramin the Hartridge 2500 Qperating, Servicing, and
Spares Manual , for nounting the DB2 punp to the test stand.

(2) Munt the punp on the test stand according to the nanufacturer's
i nstructi ons.

(3) Install the applicable transfer punp inlet connector. Atach
the injection lines to the discharge fittings.

(4) Install the transfer pressure tap (part no. 21900) and connect
it to the pressure gauge.

(5 Install the advance gauge (part no. 21734) by renoving the
timng line cover and seal fromthe punp and attachi ng the gauge to the punp
wth the screws provided. A 9/32in. hex wench wll work for this job.

(6) Install the gauge line to the housing pressure tap, whichis
| ocated at the bottomof the advance gauge.

(7) Qonnect the 12 volt positive | ead fromthe variabl e vol t age
supply to the fuel shut-off sol enoid.

(8 Gonnect a throttle positioning device to hold the throttle in
various fixed positions.

b. General Instructions

(1) Sone fuel injection punp delivery specifications are stated in
cubic mllineters per stroke. The Hartridge Mbdel 2500, such as those used
at school and those used throughout the Mirine Gorps, neasures fuel delivery
in cubic centineters per one thousand strokes. As aresult of this, cubic
mllineters per stroke nust be converted to cubic centineters per one
t housand strokes so we can effectively read fuel delivery rates on the
Hartri dge 2500.

(a) The conversion of cubic mllineters to cubic centineters
is asinple nathemati cal conputation. Here's howits done.

1 Frst of all, you nust be armed with the fact that one
cubic centineter contai ns one-thousand cubic mllineters.
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2 Wth that known, you sinply take the injection punp fuel
delivery specification stated in cubic mllineters per stroke, and divide
that by one-thousand because there are one-thousand cubic mllineters per
cubic centineter. The result of that conputation gives you the fuel delivery
rate in cubic centineters per stroke.

(b) To conplete the cal culation, you then sinply multiply the
cubic centineters by the nuniber of strokes used for the fuel delivery
neasurenent, in this case, one thousand strokes. The fornul a | ooks |ike
this:

cu nmistroke X 1000 = cu cc per 1000 strokes
1000

(2) A fuel readings should be taken at 1000 strokes.

(3) Wen you check and neasure the graduated cylinders for fuel
del i very, observe the follow ng:

(a) Ater each test, note if the level of fuel in all of the
cylinders is roughly the sane. If any one of the cylinders contains nore or
less than 6 cc's per 1000 strokes than that of the average |evel of all of
the cylinders, the transfer punp shoul d be checked for worn, danaged, or
wong size blades or |iner.

(b) Take the fuel neasurenent fromthe |ower line that you see
on the surface of the fuel.

(4) The fuel shut-off solenoid is to renmain energi zed unl ess
ot herw se speci fi ed.

(5) Housing pressure col d advance (HPCA) sol enoi d de- ener gi zed
unl ess ot herw se speci fi ed.

(6) Supply pressure nust be constant throughout the entire operating
range. This shoul d average 5 psi.

(7) The return line nust be free of any restrictions.

(8) Vacuum anything | ess than at nospheric pressure, at the transfer
punp nust be avoi ded.

c. Prepare Punp and Test Sand for Galibration
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(1) Set the DC voltneter on the test stand to read 12 volts.
(perate the punp at 500 test stand RPMw de-open-throttle, for ten mnutes to
bring the systemto an operating tenperature of 110 degrees Fahrenheit to 115
degrees Fahrenheit or 42 degrees (el si us.

(2) Dy the punp conpl etely with conpressed air and check for any
| eaks. (Qorrect as necessary.

(3) AIIl the graduated cylinders to bleed all the air fromthe test
stand and to wet the graduates. Push the count button on the test stand.

d. Set Transfer Punp Pressure

(1) The purpose is to set the transfer punp pressure to
specifications. Wsing a 5/32 inch Allen wench, adjust the pressure to 58 to
64 psi (61 psi average), follow ng these procedures.

(a) Adjust the supply pressure to 4.5to 5.5 psi (5 psi
aver age) .

(b) Qperate the punp at 1000 rpm w de-open-throttle, and
observe the transfer punp pressure gauge.

(c) |If transfer punp pressure is not wthin specification, set
the pressure by adjusting the regul ator plug as foll ows:

1 Sop the test stand.
2 Dsconnect the fuel line at the punp inlet.
3 Insert the wench into the punp inlet until it engages

the regul ator pl ug.

4 Turn the wench to change the transfer punp pressure. A
clockwi se turn wll increase pressure; a counterclockw se turn wll decrease
pressure.

5 @ntinue to adjust and recheck until transfer punp
pressure i s correct.

(2) Record transfer punp pressure:
e. Check Transfer Punp Vacuum The purpose is to determne the

serviceability of the transfer punp by checking its vacuumor lift. The
specification is 18 inches of nercury mninum Follow these procedures.

(1) Run the punp at 200 rpmand check the vacuum gauge.
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(2) Turn test stand pressure val ve control countercl ockw se until it
st ops.

(3) If the vacuumdoes not cone wthin specification, check for air
| eaks between the shut-off valve inlet and the shut-off val ve, or check for a
def ective transfer punp conponent.

(4) Wen the check is conplete, turn the pressure back on and
readj ust the transfer punp pressure to specification if required. Record
transfer punp pressure:

f. Set Return QI. The purpose is to determne whether or not the
return oil systemis operating properly, and that the vent wre assenbly is
the correct size. The specificationis aflowrate of 225 to 375 cc's per
mnute. Follow these procedures:

(1) Qperate the punp at 1000 rpm w de-open-throttle.
(2) Check return oil.

(3) If the return oil flow does not neet specification, the size of
the vent wre in the punp can be changed to adjust the flowrate.

(4 Asnaller vent wre wll let nore fuel return, a larger vent
wre wll let less fuel return. Record flowneter readi ng:

g. Check Housi ng Pressure

(1) Qperate the punp at 300 rpmwith the throttle in the lowidl e
posi ti on.

(a) (heck housing pressure. Pressure should be 8 to 12 psi.
(b) Set DC voltneter on the test stand to read 8.8 volts.

(c) We a junper |ead fromthe shut-off sol enoid connecter to
t he HPCA connector and Energi ze the (HPCA) sol enoid using 8.8 volts.

(d) Read the housing pressure gauge. Pressure should be O to
1 psi.

(2) If housing pressure indicates that the HPCA sol enoi d has not
operated properly, the sol enoid shoul d be repl aced.
Record housi ng pressure: (HPCA sol enoi d not ener gi zed)
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Record housi ng pressure: (HPCA sol enoi d ener gi zed)

h. Set Mn-Mwx Gover nor

(1) The purpose is to attain the correct setting of the governor
assenbly to deliver a specified anount of fuel at lowidle. Wsing an 11/32
inch open end wench and a snall flat bl ade screwdriver, set the governor to
deliver 12.5t0 16.5 cc's per 1000 strokes at 300 rpm Fol | ow t hese
pr ocedur es:

(a) Qperate the punp at 300 rpm wth the throttle in the | ow
idle position.

(b) Check fuel delivery in graduated cylinders.

(2) If fuel delivery is not wthin specification, performthe
fol | ow ng procedure:

(a) Shut off the punp.

(b) Renove the governor cover.

(c) Wing an open end wench, turn the hex nut at the governor bl ock
to adjust the fuel flow (To increase fuel flow |engthen the |arge spring;
to decrease fuel flow shorten the large spring.) Mike this adjustnent in
smal | increnents.

(d) Install the governor cover and retest.

(3) Repeat this procedure until the proper setting is achieved. Record
average fuel delivery:

i. Check Hectric Swut-Gf Sol enoid

(1) The purpose is to determine the serviceability of the fuel shut-
off solenoid. The solenoid should pull inwhen 8.8 volts are applied to the
sol enoid. Foll ow these procedur es:

(a) Qperate the punp at 200 romwth the throttle in the | ow
idle position.

(b) Turn the DC indicator knob on the test stand to indicate
"O onthe dial.

(c) pserve the flowof fuel; fuel should cease to flow
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(d Sowy turnthe DC indicator knob until the fuel
sol enoi d ki cks in.

(e) Cbserve the flowof fuel; fuel should flowinto the
graduat ed cyl i nders.

(2) If the solenoid fails to pull itself insothat fuel wll flow
it shoul d be repl aced.

Record solenoid pull in. (circle one)
YES NO

j. Set GCamAdvance. The purpose is to set the camadvance and check the
fuel delivery at part load. Using a torx socket, 3/8 drive ratchet, snall
flat bl ade screwdriver, torque wench, feeler gauge, and a face camtorque
socket, adjust the throttle to the specification of 21.5 to 23.5 cc's per
1000 strokes at 750 rpm and camadvance to 2.5 degrees to 4.5 degrees.

Fol | ow t hese procedur es:

(1) Mve the throttle to the wde-open-throttle position and rotate
the face camto its nmaxi numposition count ercl ockw se.

(2) Qperate the punp at 100 rpmand, while reading the left side of
the gauge, adjust the advance gauge to "Q"

(3) Qperate the punp at 1000 RPMand adjust the trinmer screwto
obtain 1.5 degrees on the advance gauge.

(4 Qperate the punp at 750 rpmand adjust the throttle until the
fuel delivery is 21.5t0 23.5. (This throttle adjustnent will alter the cam
advance novenent . )

(5) Once the fuel delivery reaches specification, lock the throttle
lever into position. Mk the throttle lever for future reference point.

(6) Adjust the face camto reset camadvance until it cones wthin
specification, 2.5 to 4.5 degrees. (Do not readjust trinmer screw)

(7) Wen the correct setting is reached, torque the face camscrew
and check the face camretention using the fol | ow ng procedures:

(a) (heck the clearance between the throttl e spacer and
housi ng boss with the feeler gauge to naintain a cl earance of .004 to . 006
i nch.
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(b) Torque the face camscrewto 28 to 32 i nch-pounds.

(c) Lock throttle lever in wde-open-throttle position,
install the face camtorque socket tool on the throttle shaft, engage the

face cam and apply a torque of 22 inch-pounds to the face cam The face cam
shoul d not rotate on the shaft.

(d) If rotation of the face camoccurs at or bel ow 22 i nch-
pounds, renove the face camand inspect the throttle shaft for wear. If no
throttle shaft wear is evident, install a newface camand screw recalibrate
the punp, and repeat this torquing procedure.

Record fuel delivery:
Record cam advance:
Face camrotation at or bel ow 22 inch-pounds? (circle one)

YES NO
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k. Set Throttle Travel

(1) The purpose is to set the naxinumtravel of the throttle |ever.
Wsing a throttle lever protractor, set the throttle angl e at w de- open-
throttle position to the specification of 73 degrees to 82 degrees. Follow
t hese procedur es:

(a) Qperate the punp at 750 rpm

(b) Set the throttle for 19.5 to 25.5 cc's per 1000 strokes
and lock into position. (The throttle | ever shoul d be narked for delivery of
21.5t0 23.5 cc's per 1000 strokes. If it is, reposition the |ever and check
delivery.)

(c) Install the throttle |ever protractor onto the throttle
shaft.

(d) Ainethe "O degree on the protractor wth the center rib
of the rocker |ever.

(e) Wlock the throttle lever and rotate it to 56.5 degrees
toward the wde-open-throttle position. Set the travel screwto this 56.5
degrees setting. (You nay need to use a heat gun to | ocosen the travel
screw )
(2) (heck the total throttle travel.

() Wth the throttle in the wde open position, aline the "0"
degrees of the protractor wth the center rib of the rocker |ever.

(b) Mve the throttle to the lowid e position. The readi ng
on the protractor shoul d be between 73 degrees to 82 degrees.

Record throttl e angl e:
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|. Perform Specification Checks. The purpose is to determine if the
punp is operating according to the manufacturer's specifications. Follow
t hese procedur es:

(1) Check the integrity of the punp netering val ve and | i nkage.
(a) Qperate the punp at 750 rpm w de-open-throttle.
(b) De-energize the fuel shut-off sol enoid.

(c) Fuel delivery should be a naxi numof 4 cc's per 1000
st rokes.

(d) Re-energize the sol enoi d.
Record average fuel delivery:

(2) (heck for naxi numfuel delivery at cranking and for integrity of
head and rotor.

(a) Qperate the punp at 75 rpm w de-open-throttle position.
(b) Fuel delivery should be 28 cc's per 1000 strokes nini num
(c) Transfer punp pressure should be 12 psi mni num

Record average fuel delivery:

Record transfer punp pressure:

(3) Check the operation of the housi ng pressure col d advance (HPCA
sol enoi d.

(a) Qperate punp at 300 rpm lowid e throttle position.

(b) Fuel delivery should be 12.5 to 16.5 cc's per 1000
strokes. (Adjust lowid e screw

(c¢) Gamnovenent shoul d be 1.5 degrees m ni num

(d) Energize the HPCA sol enoid. The cam advance novenent
shoul d be 2. 25 degrees nmini nrumand the housi ng pressure should be 0 to 1 psi.

(e) De-energize the sol enoid.

Record average fuel delivery:
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Record cam novenent (HPCA sol enoi d de-energi zed):
Record cam novenent (HPCA sol enoi d ener gi zed):

Record housi ng pressure (HPCA sol enoi d ener gi zed) :
(4) (heck the correlation between the punp timng and netering.

(a) Qperate the punp at 750 rpm

(b) Mve the throttle until you get a fuel delivery of 21.5 to
23.5 cc's per 1000 strokes

(c) Camadvance novenent should be 2.5 to 4.5 degrees.
(d) Housing pressure should be 8 to 12 psi.

Record average fuel delivery:

Record cam advance novenent :

Record housi ng pressure:

(5 (Check the fuel delivery at peak torque, roller-to-roller set
poi nt .

(a) Qperate punp at 1000 rpm w de-open-throttle.

(b) Fuel delivery should be 47.5 to 51.5 cc's per 1000
st rokes.

(c) Housing pressure should be 8 to 12 psi.
(d) CGamnovenent should be .5 to 2.5.
Record average fuel delivery:
Record housi ng pressure:
Record cam novenent :
(6) Check the timng advance.
(a) Qperate the punp at 1600 rpm w de-open-throttle.

(b) The camadvance shoul d read 4.25 degrees to 6.75 degrees.
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(c) Mve throttle to the lowidl e position.
(d) The camadvance shoul d read 10 degrees naxi num
(e) Housing pressure for both settings should be 8 to 12 psi.
Record camadvance at w de-open-throttle:
Record camadvance at |owidl e:
Record housi ng pressure:
(7) (nheck the naxi numfuel delivery.
(a) Qperate the punp at 2000 rpm w de-open-throttle.
(b) Fuel delivery should be 40 cc's per 1000 strokes mini num
(c) Housing pressure should be 8 to 12 psi.
Record average fuel delivery:
Record housi ng pressure:
(8) (Check the governor cut-out.
(a) Qperate the punp at 2200 rpm w de-open-throttle.
(b) Fuel delivery should be 4.0 cc's per 1000 strokes naxi num
(c) Transfer pressure shoul d be 125 psi naxi num
Record average fuel delivery:
Record transfer punp pressure:
Have instructor initial.

(9) If any changes or adjustnents were nade during the specification
checks, the punp would require a retest, begi nning wth the camadvance
setting procedure.

(10) If the punp checked out wthin specifications, renove it from

the test stand, install a new vacuumnodul e drive pin through the throttle
shaft, and coat the seal fasteners wth sealing | acquer as follows:
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(a) Apply lacquer at the screw washer and cover interface
located at the left front governor cover, as viewed fromthe drive shaft end.

(b) Apply lacquer at the face camscrew head and cam
i nterface.

(c) Conpletely fill the rocker |ever screw hex head.

m Check Air Timng

(1) The purpose of this check is to determne if the punp is
properly tined to the engine. Wsing the air timng tool, filtered air, a
file, hanmer, and a clean rag, follow these procedures to check the ti mng.

(a) Set theair timng tool tothe -.25 to + 75 position.

(b) FRotate the punp drive shaft to |locate the dowel pin of the
punp at the seven o' clock position, as viewed fromthe drive end.

(c) Oonnect a supply of dry filtered air at 60 to 100 psi to
the number "1" discharge fitting. The nunber "1" fitting can be identified
by the nunber "1" cast into the housing next toit.

(d) Install the air timng tool to the punp, naking certain
that the dowel pin engages the hole in the tool.

(e) Rotate the air timng tool in the direction of nornal
drive shaft rotation. Qorrect rotation can be determned by the directional
arrow cast into the housing next to the nunbber "1." Rotate the tool until
the camrollers can be felt making contact wth the camring. Repeat this
action several tines by turning the fixture opposite the direction of
rotation and then back again in the direction of rotation until you get a
positive feeling for when the rollers first nake contact wth the camri ng.
This point indicates the beginning of injection. Lock fixture in place by
tightening the knurled screw

(f) Renove the scribe device fromthe body of the tool and
replace it wth the optical device.

(g0 Check the timng nark wth the optical gauge. The nark on
the punp flange should be clearly inline wth the line on the optical gauge.

(2) If the timng nark on the punp flange is incorrect and needs to
be changed, use the fol |l ow ng procedure:
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(a) Renove the timng tool fromthe punp.

(b) Qover the drive shaft and pilot area of the punp wth a
clean rag to keep filings fromentering the bearing and seal area.

(c) Renove the incorrect nark wth a file. dean the flange
wth conpressed air.

(d) Reinstall the timng tool to the punp.

(e) Renove the optical gauge fromthe tool and replace it wth
the scribe devi ce.

(f) Repeat the procedures in steps 3 and 4 for finding the
begi nni ng of injection.

(g0 Lock the tool to the punp and tap the scribe device wth a
nallet to place a newtimng line on the punp flange.
Is timng mark correct? (circle one)

YES NO
REERENCES
TM 00038G 35
TM 9- 2815- 237- 34
TM 068588 06859D 34

S anadyne Service Publication No. 99009
Hartridge 2500 (perating, Servicing, and Spares Minual

V- 27



